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DETAILED ACTION 

1 . This office action is in response to the Amendment filed February 28, 2006. 
Accordingly, claims 1-3 and 11 were amended, claims 10, 12, 14, 16-25, 29 and 

31-35 were cancelled, and new claims 39-50 were added. Currently, claims 1-9, 11, 13, 
15, 26-28, 30 and 36-50 are pending in this application. 

Allowable Subject Matter 

2. The indicated allowability of claims 3, 6, 9, 28 and 38 is withdrawn in view of the 
newly discovered reference(s) US 5,767,531 to Yoshinouchi. Rejections based on the 
newly cited reference(s) follow. 

The indicated allowability of claims 1 1 , 13, 15 and 30 is also withdrawn due to 
double patenting rejection over copending application 09/797,186 (US 2002/0000551 
A1). 

Claim Objections 

3. Claim 15 is objected to because of the following informalities: claim 15 claims 
the same subject as claim 13. Appropriate correction is required. 

Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
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F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

5. Claims 11,13,15 and 30 are provisionally rejected on the ground of nonstatutory 
double patenting over claims 8, 49, 50 and 52-55 of copending Application No. 
09/797,186 (US 2002/0000551 A1) as shown below. This is a provisional double 
patenting rejection since the conflicting claims have not yet been patented. 

Claims of Instant Application Claims of Copending Application 

11 8 
13,15 49,50 
30 52-55 



The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: 

An electronic equipment (of the instant application) or a semiconductor display 
device (of the copending application) comprising: 

a pixel TFT and a driver circuit TFT, each having a semiconductor layer formed 
on an insulating surface, a gate insulating film formed over said semiconductor layer, a 
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first gate electrode comprising a first conductive film formed over said gate insulating 

film, and a second gate electrode comprising a second conductive film formed over said 

first gate electrode, 

wherein said semiconductor layer of said pixel TFT comprises: 

a channel forming region overlapping with said second conductive film with said 

gate insulating film interposed therebetween; 

a first LDD region contacting said channel forming region and overlapping with 

said first conductive film with said gate insulating film interposed therebetween; 
a second LDD region contacting said first LDD region; 
a source region and/or a drain region contacting said second LDD region, and 
wherein said semiconductor layer of said driver circuit TFT comprises: 
a channel forming region overlapping with said second conductive film with said 

gate insulating film interposed therebetween; 

a third LDD region contacting said channel forming region and entirely 

overlapping with said first conductive film with said gate insulating film interposed 

therebetween; 

a source region and/or a drain region contacting said third LDD region, and 
wherein said first conductive film has a tapered shape in cross section at an edge 
portion, and 

wherein the width of said first conductive film in the longitudinal direction of the 
channel forming region is larger than that of said second conductive film. 
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Furthermore, there is no apparent reason why applicant would be prevented from 
presenting claims corresponding to those of the instant application in the other 
copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 
1968). See also MPEP § 804. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1,2,4, 5, 7, 8, 26, 27, 39, 40, 42, 43, 48 and 49 are rejected under 35 
U.S.C. 103(a) as being unpatentable over JP 6-148685 (JP'685) in view of Yoshinouchi 
(US 5,767,531). 

Re claims 1 and 39, as shown in Fig. 1, JP'685 discloses a liquid crystal display 
(LCD) device (an electronic equipment) comprising: 

a substrate 1 having an insulating surface (paragraph 18); 

a semiconductor layer 2 (polycrystalline silicon active layer) formed over the 
substrate 1 , said semiconductor layer having a channel forming region 7c, an LDD 
region 7b (low charge concentration), a source region and a drain region 7a (high 
charge concentration) (paragraphs 18 and 20); 

a gate insulating film 3 formed on said semiconductor layer (paragraph 19); 

a first gate electrode comprising a first conductive film 4 formed over said gate 
insulating film 3 (paragraph 19); 



Application/Control Number: 09/809,646 Page 6 

Art Unit: 2871 

a second gate electrode comprising a second conductive film 5 formed over said 
first gate electrode (paragraph 19), 

wherein the width of said first conductive film 4 in the longitudinal direction of said 
channel forming region 7c is larger than that of said second conductive film 5 (Fig. 1 
and paragraph 19); and 

wherein said LDD region 7b entirely overlaps with said first conductive film 4 with 
said gate insulating film 3 interposed therebetween and contacts said source region and 
said drain region 7a (Fig. 1 and paragraph 20). 

Re claims 2 and 40, as shown in Fig. 1, JP'685 discloses a liquid crystal display 
(LCD) device (an electronic equipment) comprising: 

a substrate 1 having an insulating surface (paragraph 18); 

a semiconductor layer 2 (polycrystalline silicon active layer) formed over the 
substrate 1 , said semiconductor layer having a channel forming region 7c, an LDD 
region 7b (low charge concentration), a source region and a drain region 7a (high 
charge concentration) (paragraphs 18 and 20); 

a gate insulating film 3 formed on said semiconductor layer (paragraph 19); 

a first gate electrode comprising a first conductive film 4 formed over said gate 
insulating film 3 (paragraph 19); 

a second gate electrode comprising a second conductive film 5 formed over said 
first gate electrode (paragraph 19), 
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wherein the width of said first conductive film 4 in the longitudinal direction of said 
channel forming region 7c is larger than that of said second conductive film 5 (Fig. 1 
and paragraph 19); 

wherein said LDD region 7b entirely overlaps with said first conductive film 4 with 
said gate insulating film 3 interposed therebetween and contacts said source region and 
said drain region 7a (Fig. 1 and paragraph 20); and 

wherein said channel forming region 7c between the LDD region 7b overlaps with 
said second conductive film 5 with said gate insulating film 3 interposed therebetween 
as shown in Fig. 1 (paragraph 20). 

JP'685 discloses all aspects of the instant invention recited in claims 1 , 2, 39 and 
40 except for the gate insulating film having a first thickness in a region where the gate 
insulating film is covered by the first gate electrode and a second thickness in a region 
where the gate insulating film is not covered by the first gate electrode and the second 
thickness is thinner than the first thickness. 

As shown in Fig. 1, Yoshinouchi discloses a thin-film transistor including a 
semiconductor layer 3 having a source region 5a and a drain region 5b, a gate 
insulating film 30 (6a, 6b) formed on the semiconductor layer 3, and a gate electrode 8 
formed on the gate insulating film, wherein the gate insulating film 30 has a first 
thickness d2 in a region where the gate insulating film 30(6b) is covered by the gate 
electrode 8 and a second thickness d1 including in a region where the gate insulating 
film 30(6a) is not covered by the gate electrode 8 and the second thickness d1 is 
thinner than the first thickness d2 (see Abstract and col. 6, lines 9-28). 
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Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the LCD device of JP'685 with the teaching of 
Yoshinouchi by forming the gate insulating film having a first thickness in a region where 
the gate insulating film is covered by the first gate electrode and a second thickness in a 
region where the gate insulating film is not covered by the first gate electrode and the 
second thickness is thinner than the first thickness in order to reduce the off current of 
the thin-film transistor and enhance the ability to retain a displayed image, and hence to 
improve the quality and reliability of the display (col. 4, line 66 through col. 5, line 13). 

Re claims 4, 5, 7, 8, 42 and 43, as shown in Fig. 1 , JP'685 discloses an LDD 
structure manufactured by ion implantation where a concentration of impurity element 
gradient at a portion 7b is 1x10 17 atoms/cm 3 (low concentration as LDD region) and a 
concentration of impurity element gradient at a portion 7a is (5 to 100) x10 19 atoms/cm 3 
(high concentration as source and drain regions), wherein a gate wiring structure 4, 5 is 
used as a mask to make the charge distribution in a self-aligning manner and a portion 
7c under the gate wiring structure 4, 5 (as channel forming region 7c) is not implanted 
with ion (paragraphs 16 and 20). Accordingly, the concentration of said impurity element 
gradient increases as the distance from said channel forming region 7c (to said source 
and drain regions 7a) increasing. 

Re claims 26, 27, 48 and 49, JP'685 discloses that the liquid crystal devices 
using the LDD technique are widely used for a liquid crystal television, OA equipment 
and the like (paragraph 7). Thus, it would have been obvious to one having ordinary skill 
in the art that the semiconductor device of JP'685 is applicable to electronic equipment 
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such as video camera, digital camera, projector, head mounted display, game 
apparatus, car navigation system, personal computer and portable information terminal 
for intended use. 

8. Claims 3, 6, 9, 28, 41, 44 and 50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP 6-148685 (JP'685) in view of Yoshinouchi (US 5,767,531) and 
Nishimura et al. (Nishimura, US 6,462,802 B1). 

Re claims 3 and 41, as shown in Fig. 1, JP'685 discloses a liquid crystal display 
(LCD) device (an electronic equipment) comprising: 

a substrate 1 having an insulating surface (paragraph 18); 

a semiconductor layer 2 (polycrystalline silicon active layer) formed over the 
substrate 1 , said semiconductor layer having a channel forming region 7c, an LDD 
region 7b (low charge concentration), a source region and a drain region 7a (high 
charge concentration) (paragraphs 18 and 20); 

a gate insulating film 3 formed on said semiconductor layer (paragraph 19); 

a first gate electrode comprising a first conductive film 4 formed over said gate 
insulating film 3 (paragraph 19); 

a second gate electrode comprising a second conductive film 5 formed over said 
first gate electrode (paragraph 19), 

wherein the width of said first conductive film 4 in the longitudinal direction of said 
channel forming region 7c is larger than that of said second conductive film 5 (Fig. 1 
and paragraph 19); 
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wherein said LDD region 7b entirely overlaps with said first conductive film 4 with 
said gate insulating film 3 interposed therebetween and contacts said source region and 
said drain region 7a (Fig. 1 and paragraph 20). 

However, JP'685 does not disclose that the gate insulating film has a first 
thickness in a region where the gate insulating film is covered by the first gate electrode 
and a second thickness in a region where the gate insulating film is not covered by the 
first gate electrode and the second thickness is thinner than the first thickness; and that 
the first conductive film has a tapered shape in cross section at an edge portion as 
recited in claims 3 and 41 . 

At first, as shown in Fig. 1, Yoshinouchi discloses a thin-film transistor including a 
semiconductor layer 3 having a source region 5a and a drain region 5b, a gate 
insulating film 30(6a, 6b) formed on the semiconductor layer 3, and a gate electrode 8 
formed on the gate insulating film, wherein the gate insulating film 30 has a first 
thickness d2 in a region where the gate insulating film 30(6b) is covered by the gate 
electrode 8 and a second thickness d1 including in a region where the gate insulating 
film 30(6a) is not covered by the gate electrode 8 and the second thickness d1 is 
thinner than the first thickness d2 (see Abstract and col. 6, lines 9-28). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the LCD device of JP'685 with the teaching of 
Yoshinouchi by forming the gate insulating film having a first thickness in a region where 
the gate insulating film is covered by the first gate electrode and a second thickness in a 
region where the gate insulating film is not covered by the first gate electrode and the 
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second thickness is thinner than the first thickness in order to reduce the off current of 
the thin-film transistor and enhance the ability to retain a displayed image, and hence to 
improve the quality and reliability of the display (col. 4, line 66 through col. 5, line 13). 

Further, as shown in Fig. 1 , Nishimura discloses a liquid crystal display device 
comprising a gate electrode wiring 201 having a first gate electrode 107 and a second 
gate electrode 108 formed over said first gate electrode 107, wherein the gate electrode 
has a tapered shape in cross section at an edge portion to ensure a good peripheral 
portion around the interlayer insulating film 110 and drain electrode wiring 203 (see also 
Fig. 26D and col. 1 1 , lines 39-59). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the semiconductor device of JP'685 with 
the teaching of Nishimura by forming a gate electrode wiring including a first conductive 
film of a first gate electrode having a tapered shape in cross section at an edge portion 
in order to prevent short circuit between wirings through the interlayer insulating film and 
a breakage of a drain line (col. 1 1 , lines 52-59). 

Re claims 6, 9 and 44, as shown in Fig. 1, JP'685 discloses an LDD structure 
manufactured by ion implantation where a concentration of impurity element gradient at 
a portion 7b is 1x10 17 atoms/cm 3 (low concentration as LDD region) and a concentration 
of impurity element gradient at a portion 7a is (5 to 100) x10 19 atoms/cm 3 (high 
concentration as source and drain regions), wherein a gate wiring structure 4, 5 is used 
as a mask to make the charge distribution in a self-aligning manner and a portion 7c 
under the gate wiring structure 4, 5 (as channel forming region 7c) is not implanted with 
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ion (paragraphs 16 and 20). Accordingly, the concentration of said impurity element 
gradient increases as the distance from said channel forming region 7c (to said source 
and drain regions 7a) increasing. 

Re claims 28 and 50, JP'685 discloses that the liquid crystal devices using the 
LDD technique are widely used for a liquid crystal television, OA equipment and the like 
(paragraph 7). Thus, it would have been obvious to one having ordinary skill in the art 
that the LCD device of JP'685 is applicable to electronic equipment such as video 
camera, digital camera, projector, head mounted display, game apparatus, car 
navigation system, personal computer and portable information terminal for intended 
use. 

9. Claims 36, 37, 45 and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP 6-148685 (JP'685) in view of Yoshinouchi (US 5,767,531) as 
applied to claims 1,2,4, 5, 7, 8, 26, 27, 39, 40, 42, 43, 48 and 49 above, and further in 
view of Hirataka et al. (Hirataka, USPN 5,982,471). 

The LCD device of JP'685 as modified in view of Yoshinouchi includes all that is 
recited in claims 36, 37, 45 and 46 except for an organic interlayer insulating film formed 
over the first and second gate electrodes. 

As shown in Figs. 5F and 5G, Hirataka discloses an insulating film 319 formed 
over a gate electrode 305, wherein the insulating film comprises an organic insulating 
material (col. 10, lines 19-27). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the LCD device of JP'685 with the 
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teaching of Hirataka by forming an interlayer insulating film over the first and second 
gate electrodes, wherein the interlayer insulating film comprises an organic insulating 
material in order to planarize the surface of the interlayer insulating film and make the 
cell gap uniform (col. 10, lines 23-25). 

10. Claims 38 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over JP 6-148685 (JP'685) in view of Yoshinouchi (US 5,767,531) and Nishimura et al. 
(Nishimura, US 6,462,802 B1) as applied to claims 3, 6, 9, 28, 41, 44 and 50 above, 
and further in view of Hirataka et al. (Hirataka, USPN 5,982,471). 

The LCD device of JP'685 as modified in view of Yoshinouchi and Nishimura 
includes all that is recited in claims 38 and 47 except for an organic interlayer insulating 
film formed over the first and second gate electrodes. 

As shown in Figs. 5F and 5G, Hirataka discloses an insulating film 319 formed 
over a gate electrode 305, wherein the insulating film comprises an organic insulating 
material (col. 10, lines 19-27). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the semiconductor device of JP'685 with 
the teaching of Hirataka by forming an interlayer insulating film over the first and second 
gate electrodes, wherein the interlayer insulating film comprises an organic insulating 
material in order to planarize the surface of the interlayer insulating film and make the 
cell gap uniform (col. 10, lines 23-25). 
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Conclusion 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thoi V. Duong whose telephone number is (571) 272- 
2292. The examiner can normally be reached on Monday-Friday from 8:30 am to 4:30 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms, can be reached at (571) 272-1787. 



Thoi V. Duong 



05/03/2006 




